eluded after advancing a long needle into a beef heart parallel to the ultrasound transducer4 that this characteristic echocardiogram originated from the anterior leaflet. Further documentation of the origin of this echo has been provided by injection of indocyanine green dye into the left ventricle during ultrasound recording.5 While studies relating echocardiographic mitral valve motion to hemodynamic data have been accomplished, 6 10 most were performed in the presence of mitral valve disease or left ventricular dysfunction. Few studies are available relating normal mitral valve motion to the echocardiographic pattern. 4 Furthermore, it is not known whether the mitral valve echocardiogram is capable of accurately defining opening and closure, although this has been suggested in a number of clinical studies.'0' " The purpose of the present study was to evaluate the echocardiogram of the anterior leaflet of the mitral valve in timing mitral valve opening and closure, and to validate it as an in- (LVP) . Note In four preparations on right heart bypass, radiopaque tantalum clips were attached to the mitral valve anterior leaflet free edge in all preparations, the posterior leaflet free edge in three preparations, and an anterior chorda tendinea adjacent to the anterior leaflet in one preparation. In one of these preparations two separate clips were placed on the free edge of the anterior leaflet ( fig. 3) simultaneous ECHO appears on the right-hand side of each cine frame. The configuration of the valve as determined by contrast medium injection during previous sequences is sketched into each frame. The computer plot of clip motion and echocardiographic motion for this sequence is illustrated in figure 8 . The plots of clip motion are qualitatively similar to the echocardiogram. Note that peak anterior motion in early diastole occurred 20 msec before the echocardiographic E point and that peak anterior motion during atrial systole occurred 16 msee before the echocardiographic A point. The present study demonstrates an excellent correlation between hemodynamic and echocardiographic indexes of mitral valve opening and closure. However, a variable echocardiographic delay of up to 40 msec is evident in comparison to motion of anterior leaflet free edge radiopaque clips as shown by cineroentgenography. Plots of the simultaneously recorded echocardiogram of the anterior leaflet of the mitral valve and cineroentgenographic motion of radiopaque clips on the leaflet free edge are morphologically similar. Clips on two separate points of the free edge of the anterior leaflet display similar morphology, although a discrepancy in timing is evident. Thus, in figure 8 , clip ALMV2 leads clip ALMVI by up to 20 msee. The echocardiographic events occur 15-35 msec after comparable events of clip ALMV2 and 15-25 msec after comparable events of ALMVI. These delays are compatible with nonuniformity of motion of the free edge of the leaflet. Nonuniformity of mitral valve motion is evident upon inspection of the cinematographic studies by Edler.4 Thus, the edges at the midportion of the valve appear to separate before the edges closer to the commissures. In the clinical setting, the mitral anterior leaflet is further from the ultrasound transducer (7-10 cm) than in the canine preparation used in the present study (3-5 cm 
